Further research is necessary, including a case-control study to disentangle the confounding effects of poverty, ethnicity, and age at the individual level. In addition, recent developments in DNA analysis of Mycobacterium tuberculosis 20 could be used to study patterns of transmission within and between ethnic groups. In the meantime, as national notification rates are 25 times higher in Asians than white people (and this inequality is widening), 3 prevention of new infection in Asians by education, 21 immunisation, 22 and prompt diagnosis and treatment of infectious cases 23 must remain a priority.
Introduction
The association between deprivation and mortality is well established, and for most common diseases mortality is higher in people of lower socioeconomic position. Mortality also tends to be higher in populations living in poor areas, regardless of individual socioeconomic position.
1 High risk areas have been identified by using census derived indices of poverty 2 and voting patterns. 3 Although strong associations have been found between these area based indices and mortality, 4 5 they may not fully describe the relation with area of residence for all causes of death.
Geographical studies indicate that people living in deprived areas generally have high suicide rates. 6 7 Other analyses suggest that the proportion of single person households in an area may be the strongest predictor of suicide. 8 9 Durkheim recognised the importance of anomie (social fragmentation) in influencing suicide, 10 and a growing body of evidence supports this view. 8 9 11-13 Congdon recently explored this association using ecological data from London. 12 He proposed a census based index of social fragmentation that predicted suicide rates as well as, or better than, the Townsend deprivation score. Abstention from voting might also indicate lack of interest in the local or national community and may provide another measure of social fragmentation. 8 14 We investigated the extent to which the characteristics of an area-that is, indices of deprivation and social fragmentation-are associated with its age and sex specific suicide rates.
Methods
We analysed the 633 parliamentary constituencies of Great Britain, defined in 1991. Age and sex specific suicide rates were calculated for 1981-92 based on deaths coded as suicide or open verdict (ICD-9: E950-E959, E980-E989). 15 We calculated Townsend deprivation scores using 1981 and 1991 census data on unemployment, car ownership, overcrowded housing, and housing tenure. 16 Congdon's social fragmentation (anomie) index was derived from census data on private renting, single person households (aged < 65), unmarried persons, and mobility in the previous year. Mean abstention rates were calculated from the four general elections spanning the period of interest (1979, 1983, 1987, 1992) .
We used least squares regression weighted by the constituency populations to explore changes in mortality associated with a standard deviation increase in each factor. We also examined changes in mortality (1981-5 v 1986-92) in relation to changes in social fragmentation and Townsend scores between 1981 and 1991. For these analyses scores in 1991 were calculated by using the 1981 census as the reference point, giving a measure of absolute change in a constituency regardless of its position relative to others. As Congdon's index was developed using London data, we repeated analyses with these constituencies excluded. This did not affect our results, and results are presented based on data for the whole country. Table 1 shows 1981-92 mortality for suicide and all other causes combined. Rates increased with age and were consistently higher in men. The mean abstention rate across constituencies was 25% (range 16-45%). Table 2 shows the constituencies with the highest abstention rates, social fragmentation, and Townsend scores. Although there was some agreement between the measures (correlation coefficient = 0.7 (P < 0.001) for all pairwise comparisons), there were important differences. For example, the highest social fragmentation scores were in London whereas the highest Townsend scores were centred more around Glasgow.
Results
Higher abstention, social fragmentation, and Townsend scores were associated with higher suicide rates in all age and sex groups (table 3) , and the association was greatest for social fragmentation. To assess whether abstention and social fragmentation independently predicted suicide, we fitted models including both terms. The association between suicide and abstention was non-significant after social fragmentation was adjusted for, but there was little change in the association with social fragmentation. Mortality from other causes was also positively related to all three measures, although the association with Townsend score was strongest in this case.
The association between social fragmentation and suicide was largely unaffected by adjustment for Townsend score (table 4) . However, adjustment for social fragmentation greatly reduced the effect of the Townsend score, and in people aged over 65 the effect was reversed, possibly reflecting the reduced effect of unemployment in this group. 17 Between 1981 and 1991 social fragmentation scores rose by an average 0.83 (SD 3.84) whereas Townsend scores fell by 1.42 (3.08). Areas that had increases in fragmentation or deprivation generally had increases in suicide (table 5) . Reciprocal adjustment did not affect the association with social fragmentation but reduced the association with Townsend score. Associations with changes in both scores were generally more consistent in younger age groups.
Discussion
Our analyses suggest that areas characterised by high social fragmentation have higher rates of suicide and that this association is independent of deprivation. Furthermore, the areas with the greatest absolute increase in social fragmentation between 1981 and 1991 also had greater increases in suicide, again independent of deprivation. Although census based deprivation measures such as the Townsend score are often used to assess associations between poverty and mortality, our results indicate that this approach may mask stronger cause specific associations with other measures of the social condition in particular areas.
It is important to recognise the limitations of ecological studies. Although socially fragmented areas have higher suicide rates, the people who commit suicide may not share the characteristics of the populations from which they are drawn. Moreover, the direction of the association is unclear, and it may be that people at high risk of suicide choose to live in socially fragmented areas or that these areas contain more hostels for mentally ill people. In addition, other factors may influence constituency level suicide rates, and the social fragmentation index may simply be a proxy for one or more of these.
Despite these limitations, the ecological design was the most appropriate in this case to examine the effects of area based factors on suicide risk. Longitudinal studies with person and area based measures of social fragmentation and subsequent suicide are needed to support these findings in individuals and will help clarify the relative importance of individual and area characteristics in determining suicide risk. 18 Further research is also needed to examine why some areas experience high population turnover and social fragmentation and to inform social policy relating to these issues.
These analyses suggest that using census based measures of poverty to identify areas with high mortality may not be optimal for all causes of death. In particular, any targeting of suicide prevention may be more effective if aimed at socially fragmented rather than deprived areas. In future, the factors included in the social fragmentation index 12 might be updated to reflect social trends-for example, the proportion of unmarried people could be replaced by the proportion currently divorced or separated, to reflect increasing cohabitation.
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